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New clinical practice guidelines for the evaluation and management of chronic kidney disease (CKD) have recently been implemented worldwide.[@bib1] However, their impact on patient management is not sufficiently tested, which is a deficiency of many disease classification systems. CKD has a very high prevalence and is associated with hypertension, cardiovascular disease, and mortality risk.[@bib2] CKD management is often believed to be difficult for non-nephrology physicians. The Kidney Disease Outcome Quality Initiative (KDOQI) 2002 clinical practice guideline for CKD advocated automatic reporting of estimated glomerular filtration rate (eGFR), and the guideline relied strongly on eGFR for evaluation, classification, and risk stratification.[@bib3] The Kidney Disease: Improving Global Outcomes (KDIGO) 2012 enhanced the KDIGO 2002 classification system by adding albuminuria levels to all patients and combining eGFR and albuminuria into a risk score for CKD-related complications.[@bib4] The KDIGO 2012 CKD classification system has been shown to be strongly associated with prognosis across relevant subgroups in multiple studies among more than 1 million participants worldwide.[@bib5], [@bib6], [@bib7], [@bib8], [@bib9] Expert panels recommend that the CKD classification system should be implemented into general practice and specialist care systems worldwide, specifically to enhance health care providers' recognition of CKD and improve related clinical treatment decisions.[@bib10]^,^[@bib11]

However, despite representing a major change in public health policy, there is a critical lack of information about whether implementing the new guidelines improves patient management.[@bib12], [@bib13], [@bib14] Clinical trials directly evaluating the utility of the KDIGO guideline do not appear feasible because double-blinding will not be possible, isolating physicians\' competence and practice from structural effects is difficult, and such a trial may be considered unethical because the guideline is already widely implemented. Although not often used in nephrology research,[@bib15], [@bib16], [@bib17] a quantitative vignette study can overcome several of these barriers. It consists of an experiment in which clinical vignettes are administered in a randomized fashion and serve as the core element, and a traditional survey in parallel for collecting respondent-specific characteristics to be used as covariates in the analysis. The former increases internal validity, the latter improves external validity. Moreover, prior studies demonstrate that vignette studies accurately capture and reflect real-world behavior and decision making.[@bib18], [@bib19], [@bib20]

We hypothesized that the 2012 KDIGO eGFR, albuminuria, and risk staging system would improve recognition and management of patients with CKD among physicians. In addition, we hypothesized that these staging systems would be useful over a wide range of clinical scenarios and would be particularly useful to non-nephrologist physicians and physicians with fewer years of clinical experience. We therefore designed and conducted a randomized clinical vignette study to test the impact of CKD laboratory reporting methods suggested by KDOQI and KDIGO over a wide range of clinical scenarios and simultaneously evaluate these findings relative to physician characteristics in a large and heterogeneous group of physicians in training and practice.

Methods {#sec1}
=======

We reviewed the KDIGO guideline to identify themes of importance for non-nephrologists.[@bib1] Initially, a total of 12 clinical scenarios were created. Each scenario included information for kidney function (serum creatinine level) and urinary albumin excretion (urinary dipstick or albumin-creatinine ratio) with 4 different answer alternatives presented in a logical order (low to high risk or severity). These initial scenarios were subsequently reviewed and revised by consensus by a group of 7 experienced nephrologists. Three scenarios were discarded based on feedback, and the remaining 9 were tested in a pilot study among Norwegian general practitioners (n = 24) and hospital-based physicians at various levels of training (interns, residents, and fellows; n = 68) to evaluate their level of difficulty and ability to discriminate between high- and low-performing respondents. Three of the clinical scenarios were evaluated as too difficult (difficulty index \< 0.3) or too easy (difficulty index \> 0.8) and excluded.[@bib21] The remaining 6 had a moderate difficulty index (0.48-0.67) and acceptable discrimination (discrimination index \> 0.20); see [Table S1](#appsec1){ref-type="sec"} for additional details. These were therefore considered suitable and were carried forward. A full description of the clinical scenarios, answer alternatives, and the most correct answer is provided in [Table S2](#appsec1){ref-type="sec"}.

Patient and Public Involvement {#sec1.1}
------------------------------

We invited interns, general practitioners/family medicine physicians (hereafter called GPs), and non-nephrology residents and fellows from Norway and the United States to participate during 2017 to 2018 (see [Item S1](#appsec1){ref-type="sec"} for details). Respondents were fully anonymous and gave information for only age, job type, and scientific and clinical practice experience. These physicians were randomly exposed to 6 different vignettes to evaluate the clinical utility of the KDIGO classification system. The study was evaluated by the Regional Ethical Committee and deemed exempt from review.

Vignette Experiment and Survey Design {#sec1.2}
-------------------------------------

A vignette is a brief carefully written description of a clinical situation designed to simulate key features of a real-world scenario.[@bib20] Typically, a whole population of vignettes is constructed by systematically manipulating 1 or more factors across vignettes (experimental aspect) while other aspects are kept consistent (controlled aspects). We tested a wide range of clinical scenarios versus different laboratory presentation techniques, that is, a 6×3 factorial design for a total of 18 different vignettes.

First, each clinical scenario related to 1 or more of the main KDIGO guideline chapters ([Table 1](#tbl1){ref-type="table"}): (1) definition and classification of CKD (6 scenarios); (2) definition, identification, and prediction of CKD progression (2 scenarios); (3) management of progression and complications of CKD (3 scenarios); (4) other complications of CKD, including cardiovascular disease, medication dosage, patient safety, infections, hospitalizations, and caveats for investigating (4 scenarios); and (5) referral to specialists and models of care (2 scenarios).Table 1Demographic Characteristics of Study ParticipantsInterns (n = 93)General Practitioners (n = 56)Residents/Fellows (n = 100)Age, y28.7 (5.7)46.5 (10.2)35.0 (4.1)Job experience, total, y1.0 (0.0)13.9 (6.4)5.6 (3.5)Job experience, internal medicine, y0.25 (0.0)2.6 (1.4)3.5 (1.3)Authorship, yes28 (30.1%)7 (12.5%)17 (17.0%)PhD, yes2 (2.2%)1 (1.8%)2 (2.0%)Previous nephrology course, yes10 (10.3%)12 (21.4)7 (7.0%)Country, Norway72 (77.4%)56 (100.0%)90 (90.0%)Country, United States21 (22.6%)0 (0.0%)10 (10.0%)[^1]

Second, we used 3 different presentation techniques for kidney-related laboratory variables (see [Table S3](#appsec1){ref-type="sec"} for details and example): (1) the "minimal data" laboratory report indicated only whether the result was higher or lower than the reference range for creatinine level and urinary albumin-creatinine ratio, (2) the KDOQI-2002 laboratory report provided automatic calculating and reporting of eGFR consistent with the strong focus of KDOQI recommendations on kidney function level for classification of CKD presence and severity, and (3) the KDIGO-2012 laboratory report provided both eGFR and albumin categories and combined these into a risk for CKD-related complications (low, moderate, high, or very high risk) consistent with recommendations in the KDIGO guideline published in 2012.[@bib1]

This vignette population was too large to be presented to each respondent, so a vignette subset was selected. Each respondent was provided one-third of all vignettes in a stratified way such that the level of each factor was evaluated at identical frequencies, that is, a mixed fractional factorial design. Accordingly, we created 3 different versions of the questionnaires ([Table S4](#appsec1){ref-type="sec"}). The 3 different presentation techniques were rotated over the 6 clinical scenarios within each respondent, that is, each of the 3 methods were used in 2 vignettes for each of the respondents. The different questionnaires were randomly distributed to the participants, all with an intention to reduce selection bias due to inter-respondent differences in medical knowledge and experience.

Statistical Analyses {#sec1.3}
--------------------

Analyses were performed using STATA, version 15 (Stata Corp). Background characteristics of participating physicians were described as mean with standard deviation and percentages. The proportion of correct answers was calculated for each laboratory presentation technique. Associations between correct questionnaire answers and laboratory data presentation methods, clinical scenarios, and physician characteristics were evaluated using logistic regression. Interactions between laboratory presentation technique and physician subgroups were tested on both the multiplicative and the additive scale.[@bib22] Interaction on an additive scale means that the combined effect of 2 exposures is larger (or smaller) than the sum of the individual effects of the 2 exposures. Relative excess risk due to interaction (RERI) was calculated based on regression coefficients and adjusted for covariates, as needed.[@bib23] Substituting odds ratios (ORs) from logistic regression for the relative risks normally used for calculating additive interaction will overestimate the relative risk when the baseline risk is very high, as in our study (proportion of correct answer expected to be 0.3-0.8).[@bib24]^,^[@bib25] We therefore used coefficients from log-binomial regression to avoid such bias.[@bib25] *P* \< 0.05 was considered statistically significant for all analyses, including interaction tests.

Results {#sec2}
=======

We randomly distributed 300 questionnaires to a heterogeneous group of physicians. The response rate in this vignette experiment evaluating whether the KDIGO classification improves physicians' recognition and management of patients with CKD was 83%. Background characteristics of the participating 93 interns, 56 GPs, and 100 hospital-based residents and fellows are shown in [Table 1](#tbl1){ref-type="table"}. Mean age was 35.2 years, length of postgraduate experience was 5.7 years, and internal medicine experience was 2.1 years. As expected, interns had the most limited level of experience, while GPs were older and had more experience.

The clinical scenarios are summarized in [Table 2](#tbl2){ref-type="table"}. Three different laboratory presentation techniques increasingly helped with the interpretation of kidney-related laboratory data as suggested by the new KDIGO classification system: the minimal data report with only high/low indicators served as the reference standard, the KDOQI-2002 report that automatically estimated GFR, and a KDIGO-2012--inspired laboratory report that automatically reported and combined eGFR and albuminuria categories into a risk for CKD-related complications. Each physician was provided 6 of the 18 clinical vignettes at random. We found no differences in response rates or physician background between the vignette sets (questionnaires) or between each individual vignette, consistent with the randomized allocation ([Table S5](#appsec1){ref-type="sec"}).Table 2Brief Description of Clinical Scenarios (questions) Used to Evaluate Physicians' Management of CKD PatientsScenarioMain KDIGO ThemeClinical ScenarioKidney Laboratory Data12.1Identification of CKD progression35-y-old man with GN for 5 y, no biopsy, dipstick hematuria. lab data taken 2 y apart are shown: *How is his progression/prognosis?*Scr, 1.41-1.67 mg/dL; UACR, 150-106 mg/g23.1Prevention of CKD progression40-y-old woman has hypertension diagnosed. BP, 150/70 mm Hg. No diabetes and feels healthy: *Which BP medication and treatment goal?*Scr, 0.96 mg/dL; UACR, 450 mg/g34.5Other complications; imaging studies, prevention of AKI75-y-old man presenting with acute abdominal pain and some diarrhea. Furosemide, 2 0 mg, ×1 for mild heart failure. BP, 115/70 mm Hg: *Is it safe to order CT of the abdomen?*Scr, 1.24 mg/dL; urine dipstick, A++44.2Other complications; interpretation of risk markers in CKD58-y-old woman presenting with acute chest pain, now asymptomatic. Diabetes. Normal ECG and vital signs. TnT, 85 ng/L: *How is her risk for MI/need for monitoring?*Scr, 1.36 mg/dL; UACR, 1326 mg/g54.4Other complications; medication management, prevention of AKI69-y-old man is planned for hip replacement. Well controlled hypertension treated with ACEi + Htz. He is otherwise healthy: *What precautions are needed to reduce risk for AKI?*Scr, 1.30 mg/dL; urine dipstick, A+65.1Referral to specialist55-y-old woman rescheduled due to kidney pathology at last lab tests 3 mo ago, now similar results. *What is her need for monitoring/referral to specialist?*Scr, 2.85 mg/dL; urine dipstick, negative[^2][^3]

The main effects of laboratory presentation technique, clinical scenario, job type, and internal medicine experience are shown in [Figure 1](#fig1){ref-type="fig"}A to D, respectively. On average, physicians chose the correct CKD management option in 47.9% of all cases when laboratory data were presented by the minimal data report. Corresponding results for the KDOQI-2002 and KDIGO-2012 laboratory reports were 59.2% and 67.7%, respectively. As expected, some clinical scenarios were more difficult than others, and interns and fellows and those with more internal medicine experience had higher proportions of correct responses. [Table 3](#tbl3){ref-type="table"} shows results of formal testing using multivariable logistic regression. The unadjusted OR for providing the correct answer was 1.57 when kidney laboratory data were presented as eGFR (KDOQI-2002 report) as compared with indicating only high or low levels (minimal data report; *P* \< 0.001). This corresponds to a relative risk of 1.25, that is, a 25% higher probability of providing the correct answer if the data were presented with automated eGFR reporting. Furthermore, when presenting laboratory results according to KDIGO recommendations (KDIGO-2012 report), the OR was 2.28 (*P* \< 0.001) and equals relative risk of 1.40. The odds of providing the correct answer with the KDIGO-2012 report was also significantly higher when compared with the KDOQI-2002 report (OR, 1.45; *P* = 0.005). These findings were essentially unchanged with multivariable adjustment.Figure 1Main effects of experimental factors and major physician characteristics selected a priori: (A) laboratory presentation technique, (B) type of clinical scenario, (C) job type, and (D) internal medicine experience. Abbreviations: GP, general practitioner; KDIGO, Kidney Disease: Improving Global Outcomes; KDOQI, Kidney Disease Outcome Quality Initiative; Pr, probability.Table 3Association Between Variables and Probability of Correct Handling of Clinical SituationVariableUnadjustedMultivariable AdjustmentsOR95% CI*P*OR95% CI*P*Laboratory presentation method Minimal data1.00------1.00------ KDOQI-20021.571.22-2.01\<0.0011.551.20-2.010.001 KDIGO-20122.281.76-2.94\<0.0012.301.77-2.99\<0.001Clinical scenario Question 11.00------1.00------ Question 21.080.76-1.540.651.070.74-1.530.73 Question 31.501.05-2.140.031.501.04-2.160.03 Question 41.250.88-1.780.211.310.91-1.880.14 Question 51.741.22-2.500.0021.771.23-2.560.002 Question 62.051.43-2.94\<0.0012.171.50-3.15\<0.001Job type Intern1.00------1.00------ GP1.090.82-1.430.540.850.52-1.370.50 Resident/fellow1.441.14-1.830.0021.410.90-2.200.13Age, per 10 y1.020.91-1.140.760.940.76-1.160.58Job experience, total, per 5 y1.060.97-1.150.221.140.92-1.410.22Internal medicine, per 1 y1.101.04-1.160.0020.990.85-1.170.95Authorship, yes/no0.890.69-1.440.371.050.78-1.400.88PhD, yes/no0.620.30-1.280.200.720.30-1.720.46Country (US vs Norway)0.740.55-1.010.060.700.47-1.050.09Nephrology courses, yes/no1.100.80-1.530.551.350.95-1.910.10[^4][^5]

Next, we evaluated the effect of physicians\` characteristics and experience. Age, scientific experience, total length of career, country, and previous nephrology courses were not significantly associated with odds of providing the correct answer. However, residents and fellows had a higher probability of providing the correct answer as compared with interns (crude OR, 1.44; *P* = 0.002) or GPs (crude OR, 1.33; *P* = 0.04). Years of internal medicine experience were also associated with higher odds of providing the correct answer (OR, 1.10 per year of experience; *P* = 0.002).

Stratified analyses demonstrated that all physician subgroups were more likely to provide the correct response when provided with the KDOQI-2002 laboratory report compared with the minimal data report, and there was even greater improvement in correct responses when the KDIGO-2012 report was used for presenting kidney laboratory data ([Fig 2](#fig2){ref-type="fig"}A). We found a statistically significant multiplicative interaction (*P* = 0.04) when evaluating types of positions and the effect of the KDIGO-2012 report for the odds of providing the correct answer. Providing the KDIGO-2012 classification had greater improvement in correct responses among GPs than among interns, residents, or fellows. To illustrate on the additive scale, the combined effect of having the experience of a GP (vs an intern) and having kidney laboratory data presented with the KDIGO-2012 presentation technique (vs the minimal data) resulted in a 16--percentage point higher success rate than expected from the individual effects (RERI = 0.16 after correcting for internal medicine experience; *P* = 0.04). A similar finding was observed for years of internal medicine experience. Although the odds of providing the correct response improved with the KDOQI-2002 and KDIGO-2012 relative to the minimal data laboratory reporting across all subgroups of internal medicine experience, there was a statistically significant interaction whereby those with 1 to 3 years of internal medicine experience had the greatest improvement in providing the correct answer (*P* = 0.05). On the additive scale, those with 1 to 3 years of experience had a 17--percentage point higher success rate than expected when provided the KDIGO-2012 report as compared with a physician with less than 1 year of internal medicine using the minimal data report (RERI = 0.17 after adjusting for type of job position; *P* = 0.06; [Fig 2](#fig2){ref-type="fig"}B).Figure 2Interaction between laboratory presentation technique and (A) job type and (B) length of internal medicine experience, regarding the probability of correct CKD management. Abbreviations: GP, general practitioner; KDIGO, Kidney Disease: Improving Global Outcomes; KDOQI, Kidney Disease Outcomes Quality Initiative; Pr, probability.

We tested the association between laboratory presentation method and the probability of correctly handling the 6 different clinical scenarios ([Table 4](#tbl4){ref-type="table"}). The KDIGO-2012 and KDOQI-2002 classification systems improved physicians\' CKD management over a wide range of clinical scenarios. Kidney function decline assessment and specialist referral improved with the KDOQI-2002 laboratory report, and blood pressure management and acute kidney injury prevention improved significantly with the KDIGO-2012 as compared with the KDOQI-2002 report. We also evaluated the minimal data report in more details. In an ancillary study, physicians had a low ability to estimate GFR without any support, and only 43% of estimates were inside ±15% of the correct answer (proportion of physicians\` responses within ±15% of the correct answer ranging from 25%-89% for 5 different cases based on various serum creatinine levels, age, and sex; [Fig S1](#appsec1){ref-type="sec"}).Table 4Association Between Laboratory Presentation Method and Probability of Correct Handling of Clinical Situation by Clinical ScenarioClinical scenarioKDOQI-2002 vs Minimal Data Laboratory PresentationKDIGO-2012 vs KDOQI-2002 Laboratory PresentationOR95% CI*P*OR95% CI*P*Question 1 (How is his progression/prognosis?)7.653.71-15.78\<0.0011.510.77-2.950.22Question 2 (Which BP medication and treatment goal?)1.220.64-2.350.542.611.35-5.040.004Question 3 (Is it safe to order CT of abdomen?)1.160.61-2.230.640.640.32-1.120.11Question 4 (How is her CV risk/need for monitoring?)0.960.52-1.780.891.340.70-2.520.37Question 5 (Which precautions are needed to avoid AKI?)0.610.32-1.180.151.921.00-3.770.05Question 6 (Is specialist referral/monitoring needed?)2.471.31-4.700.0062.851.28-6.360.01[^6][^7]

Discussion {#sec3}
==========

In this randomized vignette study, we demonstrate that the already widely implemented practice of automated laboratory calculation and reporting of eGFR when a serum creatinine level is reported significantly improved physicians' management decisions across a wide range of kidney-related scenarios. Adding albuminuria classification and a risk estimate of CKD-related complications as recommended by KDIGO in 2012 further improved physicians\` performances. These reporting techniques improved management across all groups of physicians, but particularly among GPs and those with 1 to 3 years of experience in internal medicine.

Kidney disease is often considered to be a challenging part of medical practice for non-nephrologists,[@bib26] and the concept of eGFR stages was conceptualized as an aid to assist GPs and non-nephrologist physicians to improve the diagnosis and management of patients. Thirty years ago, one of the few relevant studies on this topic demonstrated that physicians have considerable difficulty accurately estimating GFR based on serum creatinine level, sex, age, and weight.[@bib13] We find that this is still the case among contemporary physicians. To our knowledge, all contemporary international kidney, hypertension, and cardiovascular disease guidelines now support the use of eGFR and albuminuria for CKD diagnosis and risk classification, and this foundation is strongly supported by large-scale epidemiologic studies demonstrating strong association with a variety of CKD-related outcomes.[@bib1]^,^[@bib5], [@bib6], [@bib7], [@bib8], [@bib9]^,^[@bib27]

The implementation of automatic eGFR reporting as suggested by the KDOQI 2002 guideline has increased the recognition and referral of CKD as demonstrated by a meta-analysis summarizing reports published between 2002 and 2010.[@bib28] However, a clinical benefit was more difficult to demonstrate. There was a slight increase in renin-angiotensin-aldosterone system--blocking drugs (0% to 6%) among patients with CKD with proteinuria, but no reduction in the use of nonsteroidal anti-inflammatory drug prescriptions and no improvement in correct dosing of antibiotics.[@bib28] More recent publications on the KDOQI implementation have found reduced prescription of nonsteroidal anti-inflammatory drugs in patients with CKD[@bib29] and a reduction in late referrals,[@bib30] but no improvement in classic quality indicators such as the proportions of patients starting hemodialysis treatment with arteriovenous fistulas or peritoneal dialysis was reported.[@bib30]

The KDIGO CKD classification system, published in 2012, should intuitively be helpful to both GPs, hospital specialists, and nephrologists. To our knowledge, very few prior studies have formally evaluated the utility of this classification system. This is at odds with the introduction of new medications for which regulatory agencies typically require evidence of improvements in patient outcomes relative to contemporary standards of care.[@bib31] A Canadian study reported shorter waiting lists for nephrology visits after integrating KDIGO 2012 recommendations and the derived Kidney Failure Risk Equation into the triage process, but long-term follow-up of patients triaged as low risk was not reported.[@bib32] We found that automated eGFR reporting improved the odds for correct CKD classification and management by 50%. Adding interpretation of albuminuria plus a quantification of risk for complications improved performance by an additional 50%. The improvements were especially strong among GPs and physicians with 1 to 3 years of internal medicine experience. This finding is in accordance with general learning theory showing that learning curves typically follow a sigmoid function,[@bib33] that is, with slowly accumulating small steps in the first phase (interns) when learners familiarize themselves with a topic and understand the basic definitions and terminology, followed by larger steps (GPs and residents), and then successively smaller ones later (fellows/nephrologists), as the learning reaches its limit.[@bib34]^,^[@bib35] We therefore believe the marked improvements demonstrated in our study should be clinically meaningful for individual patients and add important data to the scarce clinical evidence underlying the KDIGO classification system. Better identification and treatment of CKD, especially among those with high risk for complications and rapid progression, should help providers, policy makers, and health care systems target preventive measures and resources toward those most likely to benefit.[@bib36], [@bib37], [@bib38] Further research is needed, and treatment initiatives should be teamed with field surveys and other efforts to study the clinical utility of the KDIGO classification system and the associated guidelines.

Strengths of our study include the randomized vignette design and evaluation in multiple settings and 2 countries. Our study also has important limitations. First, we only evaluated physicians' management of theoretical scenarios. However, a traditional randomized clinical trial is not feasible for the questions posed here and may be considered by some to be unethical.[@bib20]^,^[@bib39]^,^[@bib40] Furthermore, physicians can change their behavior when directly observed or evaluated, whereas the vignette design creates a distance and is considered the most effective design for minimizing such effects.[@bib20]

Second, although we exposed the physicians to clinical scenarios known to be important for CKD recognition and management and included physicians representing different specialties, levels of experience, and countries, the generalizability of our results remains untested in other settings and would benefit from confirmation. However, a vignette study is a hybrid of an experiment and a traditional survey and it therefore provides both internal and external validity.[@bib41] Vignette studies are well suited to test specific questions about decision making, they have demonstrated generalizability to real-world situations, and they often overcome ethical and practical limitations of other designs.[@bib18]^,^[@bib19]^,^[@bib42], [@bib43], [@bib44]

In conclusion, automatic GFR estimating substantially improves recognition and management of CKD. Adding information for categories of albuminuria and the associated risk for complications as recommended by KDIGO in 2012 further improves physicians' performance in recognizing and treating kidney disease. These strategies appear particularly useful for general practitioners and physicians with fewer years of internal medicine experience. Our data strongly support full implementation of the KDIGO 2012 CKD classification system into clinical practice.
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**Figure S1:** Pilot study on unaided physician GFR estimates (mL/min/1.73 m^2^) for 5 different patients (s-creatinine as μmol/L). Accuracy is calculated as the proportion of physicians\` responses within ±15% of the correct answer (p15)

**Item S1:** Methods for vignette study and for ancillary study on unguided GFR estimation

**Table S1:** Level of difficulty and ability to discriminate high-scoring candidates from low-scoring candidates in a pilot study of 92 Norwegian physicians

**Table S2:** Full description of clinical scenarios (with KDIGO-2012 presentation technique for all laboratory results) with answer alternatives (most correct alternative marked in bold)

**Table S3:** Alternative presentation formats for kidney-relevant laboratory data

**Table S4:** Three different questionnaires (Q1-3) showing the rotation scheme of laboratory presentation techniques (minimal data, KDOQI-2002, and KDIGO-2012 laboratory reports) throughout the 6 clinical scenarios (1-6)

**Table S5:** Randomization of vignettes to the participants

[^1]: *Note:* N = 249. Data are given as mean (1 standard deviation) for continuous variables and number (percentage) for dichotomous variables.

[^2]: *Note:* Scenarios describe laboratory test results that have been repeated and are considered representative. The scenarios/questions often relate to several KDIGO themes. See [Table S2](#appsec1){ref-type="sec"} for full description of scenario and answers to the multiple choice questions.

[^3]: Abbreviations: ACEi, angiotensin-converting enzyme inhibitor; AKI, acute kidney injury; BP, blood pressure; CKD, chronic kidney disease; CT, computed tomography; ECG, electrocardiogram; GN, glomerulonephritis; Htz, hydrochlorothiazide; KDIGO, Kidney Disease: Improving Global Outcomes; lab, laboratory; MI, myocardial infarction; Scr, serum creatinine; TnT, troponin T; UACR, urinary albumin-creatinine ratio.

[^4]: *Note:* N = 1,464 complete responses. Logistic regression analysis with correct/incorrect answer as dependent variable.

[^5]: Abbreviations: CI, confidence interval; GP, general practitioner; KDIGO, Kidney Disease: Improving Global Outcomes; KDOQI, Kidney Disease Outcome Quality Initiative; OR, odds ratio.

[^6]: *Note:* Multivariable logistic regression analysis on the effect of laboratory presentation method for each of the 6 different clinical scenarios.

[^7]: Abbreviations: AKI, acute kidney injury; BP, blood pressure; CI, confidence interval; CT, computed tomography; CV, cardiovascular; KDIGO, Kidney Disease: Improving Global Outcomes; KDOQI, Kidney Disease Outcome Quality Initiative; OR, odds ratio.
